Formulation optimization of photocrosslinked polyacrylic acid modified with 2-hydroxyethyl methacrylate hydrogel as an adhesive for a dermatological patch.
A photopolymerization technique was applied in the preparation of a hydrogel composed of polyacrylic acid (PAA) in which 2-hydroxyethyl methacrylate (HEMA) was modified. The formulation of photocrosslinked PAA modified with HEMA hydrogel as an adhesive for a dermatological patch was optimized based on the simultaneous optimization technique. Photocrosslinked PAA modified with HEMA hydrogels that retained a large amount of water, above 85%, were successfully prepared. Based on the analysis of ANOVA, the gel strength and adhesiveness increased with an increase in the degree of modification with HEMA and the concentration of PAA modified with HEMA in the aqueous solution. For the optimization study, the modification with HEMA and the concentration of initiator were selected as causal factors. Gel yield, probe tack, degree of swelling and turbidity were selected as response variables. A set of causal factors and response variables was used as a tutorial date for the prediction of optimal formulation with a quadratic regression model, an artificial neural network (ANN) and a multivariate spline interpolation (MSI). Response surfaces generated with MSI well represented the nonlinear relationship between the factors and the responses, and all the observed values of the response variables coincided with the predictions. A high functional photocrosslinked PAA modified with HEMA hydrogel as an adhesive for a dermatological patch was successfully created using the simultaneous optimization technique incorporating MSI.